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ZZlZo STATUTORY PERIOD FOR REPLY ,S SET TO EXPIRE a MONTH(S) PROM 

! NOpe >od for reply .'specified above, the maximum f^^^^Z ,o become ABANDONED (35 OS.C. § 133). 

' eamXatent .erm adjustment. See 37 CFR ! .704(b). 
Status _j An i i »nni 

1)Q Responsive to communication(s) filed on iTO^KlQOlaniMMLlQQl . 
„ L . . r-.MAi This action is non-final. 

SSssssawsaa- 

Disposition of Claims 

4) H Claim(s) 145 is/are pending in the application. 

4a) Of the above claim® ^12J6^1J2and34 is/are withdrawn from considerate. 

5) D Claim(s) is/are allowed. 

6) Q Claim(s) *-y<Mfi 30.33 and 35 is/are rejected. 

7) 0 Claim(s) is/are objected to. 

8) Q ciaim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10, D The drawls) ,ed on ___ is/are: a) D accepted or objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 85(a 
The proposed drawing correction ,ed on 0» is: a)C3 approved b) D disapproved by the Examine, 
If approved, corrected drawings are required in reply to this Office action. 
12)D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C.§§ 119 and 120 
13,H Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)H All b)D Some*c)D None of: 

1 0 Certified copies of the priority documents have been received. 

2 □ Certified copies of the priority documents have been received in Application No. . 

3 D Copies of the certified copies of the priority documents h -been received in this National Stage 

14) D Ilnledgment is made of a Cairn for domestic priority under 35 U.S.C. , 119(e) (to a provisional appl.cat.on) 
a) □ The translation of the foreign language provisional application has been rece.et. 

15) D Acknowledgment is made of a claim for domestic pnonty under 35 U.S.C. §§ 120 and/or 121. 

Attachment(s) ^ (pTQ 41 3) paper Nq(s) 

1) □ Notice of References Cited (PTO-892) j-. Notjce Qf |nfQrmal pa , ent App |j C ation (PTO-152) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948 LJ 

3) □ information Disclosure Statement(s) (PTO-1449) Paper No(s) 6) U °^ 
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DETAILED ACTION 



Election/Restrictions 

, Applicant's election w„h traverse of claims 1-5. .3-15. 30, and 33 of Group I w,th clatm 
35 being genenc in Paper No 1 1 is acknowledged The traversal is on the gr„u„d( S > that i, 
would be an undue burden ,0 e.am.ne five species as a reasonable number Th,s ,s no, found 
persuasive because the speces still recite mutually exclusive characteristics, which are 
patently disnnc, Thus examin.ng five pa.entably d.stinc, mventions is cons.dered an undue 

burden. 

The requirement is still deemed proper and is therefore made FINAL 

2 This application contains claims 6-12, .6-29, 3,, 32, and 34 drawn to an inventton 
uone.ec.ed „,«h traverse in Paper No 11 A complete reply to the final re.ection must include 
cancelation of none.ected clatms or other appropriate aeon (37 CFR I ,44, See MPEPJB. .0. . 

Claim Rejections - 35 USC § 103 

. ♦;„„ «fis II S C 103(a) which forms the basis for all 
The following is a quotation ot 35 U.b.^. ivjw w 

obviousness rejections set forth in this Office action: 

scclici .02 of this tiUc, if the dUlcrcnccs ^^^^^ tL the uLtion „as made to a person 
ZH^SZ — shaU not He ne g at,e d hv the 

manner in which the invention was made. 

3 Claims I, 4, 5, 13-15, 30, 33, and 35 are rejected under 35 USC .03(a) as bemg 
unpatentable over .gak, e, al (JP 1 1-23324) in view of .gak, (US Patent 5. .24,548) 
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4 Regards claims 1 , 4, 5. and 30, Igak, o. al (JP) discloses an optical encoder for 
detecng an angle, speed, or posi.ron of relat.ve rotatton or «rans,a»on comprising (Ate™*): a 
Ugh, rrradiatmg s,s,em. an opttcal scale having grating for transmitting or effecting inciden, 
„ gm , light receiving elements disposed ,n a plurality of different directions (Drawing ,4), and an 
oprical system constructed to amplitude-modulate light b, the transm.tting or reflecting gratmg, 
by a dividing element in which a plurahty of V-gro„ves are juxtaposed (Drawing . 3) to divide 
the Ugh, along a plurality of different d.recttons to the l,gh,-receivmg elements, wherein the 
drviding dement is comprrsed of repetittons of such a structure that V-grooves consisting of 
p la „es of mutually different angles are )U x,aposed at a predetermmed pitch (Detailed description, 
[00.2], "trapezoid-like"), and wherein the dividing element and optical scale are comprised of a 
common member in an outside regron or inside region of the grating (Drawing .3 and 1 4) 

However, Igaki e. a. (JP) does no, specially dtsclose a driving system composing: a 
dnver system, a control system, and the optical encoder. 

,gak, teaches a driving system comprising: a driver system, a control system and the 
optical encoder (Fig 14). Igaki also teaches different V-groove angles (col 4, lines 46-52) 

„ w „ u ,d have been obvious, to one having ordinary skill in the ar, a. the time the 
invention was made, to incorporate the driving system of Igak, with the optrca. encoder of Igaki 
e, al (JP), since one would be motivated to have some form of an automated driving system to 
rotate the optical scale and operate as a feedback system as shown by Igak, (col 6, hues 33-53) 
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, Regarding, claims 13-15 and 33, Igaki e. al (iP) discloses an optical encoder for 
detectmg an angle, speed, or posu.on of re,a,,ve ro.a,ion or ,rans,a t ,on compris.ng (Abstract,: a 
light irrad,at,ng system, an opto. sca,e hav.ng gra„„g for trotting or refiecng mc.den, 
Ugh, light rece,v,„ g elements d.sposed ,n a plural,,, of d.fferent d.rect.ons (Drawing .3), 
herein „gh, «rave,s ,0 the scale slits of a firs, region ,„ a condensing m.rror or opt.ca, elemen, 
t0 a second regron of sca,e shts (Drawing ,3), However, .gak. e, al (,P) does no, specially 

and a driving system compr.s.ng: a driver system, a control system, and the opt.ca, encoder 
,gaki teaches a driving system compris.ng: a driver system, a control system and the 

optical encoder (Fig. 14). 

„ would have been obv.ous, to one having ordmary skill m the art a, the time the 
.nvention was made, to mcorporate the driv.ng system of ,gak, with the optica, encoder of ,gak, 
e, a, (IP), stnee one wou.d be mot.vated to have some form of an automated driving sys.em to 
ro ,ate the opt.ca, scale and operate as a feedback system as shown by ,gaki (col 6, hnes 33-53). 

Secondly, it would have been obvious, to one having ordinary skill in the art ,0 have the 
s ,„pe ang.es d.fferen, or smaller for the first reg,on than those in the second with the suggested 
systems of ,gaki e, a, (JP) in vrew of Igaki, s.nce a mere rearrangement of sizes , genera,!, 
recogmzed as be,n g within the !eve, of ordmar, sk.l, in the ar, As shown by Igak,, the s.opes 
form an, angle (co, 4, hnes 46-52) meaning as long as „ can eas.ly separate the hgh, ,n,o two 

choose any angle as long as the „ g ht beam inc.den, on the .ncl.ned surfaces could be easily 
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separated into dtfferen, directions to be inaden, on the different light receivmg devices 
Different slopes are shown in Drawtng 13 between «lb-l and #33lb-2 

6. Regarding clatm 35. Igaki e, al (JP) discloses an optical encoder for detecting an angle, 
speed, or posttion of relative rotatton or translate comprising (Abstract): a light ,rrad,at,ng 
system, an optical scale having grating for transmitting or reflecting incident light, light 
recerv.ng elements disposed in a pluraltty of different dtreCions (Draw.ng .4), wherem light 
„ave,s to the scale sltts of a firs, region ,„ a condenstng mirror or opttca, element to a second 
region of scale slits (Drawing 14). wavefront dtviston by a d.fference between reflecttng 
dtrecttons (Drawing 13), and reflecting and transmitting pontons for the first regton having flat 
porttons and V-grooves (Drawing ,3, However, ,gaki e, al (JP, does no, specifically disclose a 
second regton emitting beams tn four dtfferent dtrecttons from different porttons or a dnving 
system comprising: a driver system, a control system, and the optical encoder 

Igaki teaches a drivtng system comprising: a driver system, a control system and the 

optical encoder (Fig. 14). 

„ would have been obvious, to one having ordinary skill in the art a, the time the 
inventton was made, to mcorporate the dnving system of Igaki wtth the opttca, encoder of .gak, 
e, al (JP), since one would be motivated to have some form of an automated dnving system to 
rotate ,he opto, scale and operate as a feedback system as shown by Igaki (col 6, lines 33-53) 
Secondly, it would have been obvious, to one having ordinary skill in the ar, a, the ttme 
the tnventton was made, to have a second region em,, beams tn four d.fferen, dtrec.tons w„h the 
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s „ g ge S ,ed sys,ems oflgak, e, a, (JP) in v,ew oflgak,, wh.ch ,s exp,a,ned w,«h mo.ivanon as 

follows 

S,„ce the change ,„ planes and rearrangement of V-grooves as explained above would be 
w.thm the genera, sk.ll for one havmg ordinary sk„, ,n the an, ,he change ,0 have four d.fferen, 
beams would obviously follow Lacking any critical,.,, one may choose .o have the second 
region em.Uing beams in t w„. three, four, five, six, or an, plural,., of d.rections from d.fferen, 
portions, respective!,. The number of different beams enut.ed from a respective portion can 

infinite number of patterns can emerge from the second region 

7 Claims 2 and 3 are rejected under 35 U S C .03(a) as be.ng unpatentable over Igaki et al 
(JP) in view oflgaki as applied ,o clatm . above, and ,n further view of Igaki e. al (US Paten. 

5,483,059) 

8 Regarding claim 2, Igaki et al (JP) in view oflgaki discloses an optical encoder as 
reci.ed above. However, Igaki e. a, (JP) does no. disclose .he d.viding element forming a, leas, 
one set of beams having a phase relation ofl80° 

Igaki e, al (US) teaches a. least one set of beams having a phase relation of ISO" (col 10, 

lines 9-18) 

„ would have been obvious, ,0 one having ordinary sk.ll ,n the ar, a, .he .,me ,he 
,„ven.,on was made, to have .he phase re.a.ion of ,80" oflgak, e. a, (US, w,.h .he sugges.ed 
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systems of ,gak, e. al (JP) ,n view of Igaki, since one would be motivated to have any phase 
difference ,0 cteate an analog signal to detect displacement information as shown by Igaki e, al 

(US) (col. 10, lines 38-39). 

,. Regarding claim 3, Igaki e, al (JP) ,n view of Igaki and Igaki et al suggests an optical 
encoder as recited above Igaki e, al (JP) farther discloses repetition two types of different 
planes (Fig 4b) However, .gaki e. a, (JP) does not specifically disclose the dividing element 
comprtsing repetitions of four types of different planes 

„ would have been obvious, to one having ordinary skill in the art a, the time the 
invention was made, to have repetitions of four types of different planes with the suggested 
systems of Igaki e, al (JP) in v.ew of Igaki, since the change of in the number of planes for V- 
grooves would be within the general skill for one having ordinary skill in the art. This is 
exemplified in the prior art !gak, teaches zero different planes in one embodiment (col 2, Imes 
57-60, to separate light ,n,o different directions Igak, taher teaches the capability of having 
two different planes (col. 4, lines 46-53, to separate light into different directions Thus, one 
may choose to have repetitions of zero, two. four, six, eight, ten, or an, even number of different 
p,anes as long as i, caused the light beam incident on the inclined surfaces ,0 eas.lv be separated 
into different directions ,„ be incident on different light receiving devices 
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Response to Arguments 
,0 The Examiner withdraws the statement w,,h regards ,0 the Information Disclosure 
Statement rectted m Office Action mailed October 17. 200. Further review does reveal only 
one filing of the Information Disclosure Statement dated August 7, 2000 

, , The objections to the drawings have been withdrawn in light of the amendments and 

proposed drawings filed March 1, 2002. 

,2 Applicant's arguments filed March 1, 2002, have been fully considered but they are no, 

persuasive. 

With regards to claims 1 and 30. in response to applicant's argument that the references 
fail to show certatn features of applicant's invention, i, is noted that the features upon which 
applicant relies (i.e. different angled slopes by which four beams can be directed toward the 
light -receiving elements) are no, recited in the rejected claim(s) Although the claims are 
mterpreted in light of the specification, limitattons from the specification are no. read mto the 
clatms Further Igaki e, al does show a dividing element comprised of repetitions of such 
structure ,ha, a plurahty of V-shaped grooves (Drawing 13. «.b-l and 31b-2) consisting of 
planes of mutually d.fferen, angles (Drawtng 13, one slope of « lb-1 and the other slope of 
#31b-l) are juxtaposed at a predetermined pitch (Drawing 13, Mia). 

With regards to claims 13 and 33. different slopes is still obvious as shown by Igaki e, al 

(Drawing 13. #3lb-l and31b-2) 
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With regards ,o claim 35. in response ,o applicant's argument .ha, ,he references fail .0 
sn0 „ certain features of appltcants invention, ,s noted tha, the features upon which appl.can, 
re „es (i e renected b, the second regton, are not rected ,n the reacted claimfs, Ahhou.h the 
c ,a, m s are interpreted ,„ light of the speciftcatton, limi.a.tons fro. the specificat.on are no. read 

into the claims. 

Conclusion 

THIS ACTION 1S MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR1 136(a) 

A shortened statutory period for reply to this tinal action is se, to expire THREE 
MONTHS fro. .he mailing da.e of ,h,s aeon. ,„ the eve, a firs, rep., ts fled wtthin TWO 

the end of the THREE-MONTH shortened status period, .hen the shortened s,a,u,ory pertod 
CFR I ,36(a)wi.l be calculated from .he ma,l,ngda.eof.he advisory action In no even,, 

date of this final action. 



Any mqutry concerning .his communication or earlter communicates from the 
examiner can normally be reached on M - Th (8 am to 5 pm) 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
superior, Robert Kim can be reached on (703) 305-3492 The fax phone numbers for the 
organization where this app.icat.on or proceeding is assigned are (703) 308-7722 for regular 
communications and (703) 308-7724 for After Final communications. 

Any inquiry of a general nature or re.at.ng to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 



October 31, 2002 



